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1 
This invention relates fo mountings for use in 
suppressing undesirable sounds due fo the end 
play of small rotating shafts. This invention is 
weil adapted for use in connection with snll 
electric motors. If is fo be understood, however, 5 
that fhis invention is not necessarily limited 
fhereto. 
In the operati0n of squirrel-cage motors, the 
usual spiral Of the rotor bars causes an axial 
end bump vibration fo be set up. This vibration I0 
causes a wear washer located between a thrust 
shoulder on the motor shaft and a stationary 
thrust shoulder on the end of the bearing to ri- 
braie against the thrust shoulders. Such vibra- 
tion gives fise fo a knocking or bumping sound 15 
and is therefore objectionable. 
The object of the present invention is fo pro- 
vide a thrust washer which is subjected fo shear 
so as fo hold a wear washer continually against 
the adjacent thrust shoulder while permitting the 20 
rotor fo vibrate axially fo practically ifs full arn- 
plitude. 
Further objects and advantages of this inven- 
tion will become apparent and the invention will 
be better understood from the following descrip- 25 
tion referring fo the accompany-ing drawing. The 
features of novelty which chaxacterize this in- 
vention will be pointed out with paxficulaxity 
in the claLm annexed fo and forming part of this 
specification. 30 
In the drawing, Fig. 1 shows a fragmentary 
sectional elevational view of a unit bearing motor 
embodying this invention; Fig. 2 is an enlarged 
fragmentary sectional view showing the detafls 
of the thrust washer in the assembly of Fig. 1. 35 
In accordance with this invention, there is pro- 
vided a molded thrust washer, formed of syn- 
thetic rubber or other suitable resilient material, 
having outer and inner annular enlarged por- 
tions connected by a central annular necked- 40 
clown portion. The inner and outer portions are 
axially offset, and the central necked-down por- 
tion is adapted fo be subjected fo shear as a re- 
sult of an axial force tending fo radially align 
the inner and outer thickened portions. This 45 
thrust washer is positioned between the thrust  
shoulder or rotating shaft and a wear washer 
which engages the stationary thrust shoulder of 
the bearing. The thrust washer is so propor- 
tioned as to have very low damping and a very 50 
fiat force deflection characteristic so that if al- 
lows the rotor fo vibrate fo practically its full 
amplitude and holds the wear washer continu- 
ally against the stationary thrust shoulder fo 
thereby prevent noise due fo vibration of the 55 

2 
wear washer against the stationary thrust shoul- 
der. 
Referring to the drawing, ! indicates an elec- 
tric motor housing having a stator cote 2 and a 
stator winding 8. Rotor shaft 5 is rotatably sup- 
ported by stationary sleeve bearing 4 and carries 
rotor 6 through supporting qufll 7 and shaft 
sleeve 8. Shaft sleeve 8 may be splined fo shaft 
5,. or secured thereto by any suitable means. The 
end of stationary sleeve bearing 4 provides a sta- 
ionary thrust shoulder 4«, and the end of shaft 
sleeve 8 provides a thrust shoulder 8m This in- 
vention relates particularly fo the thrust washer 
located between the thrust shoulder 4« and the 
thrust shoulder 
Referring particularly fo Fig. 2, thrust washer 
9 is positioned between wear washer I0 adja- 
cent shoulder 4 on sleeve bearing 4 and shoul- 
der 8« of shaft sleeve 8. Wear washer I0 is 
formed oï a suitable material capable of with- 
standing wear and which is hot adversely af- 
fected by moisture. Preferably I employ a non- 
metallic material such as spinnable textile fibers 
united and held in a highly compressed state 
by an artificial resin such as a phenolic conden- 
sation product. 
Thrust washer 9 is ordinarily fabricated and 
molded in one operation. It is ruade from a re- 
sflient material, as for example an off resistant 
synthetic rubber, and is proportioned so as to 
bave very low damping and a very fiat force 
defiection characteristic. To accomplish this, 
thrust washer 9 has an outer annular thickened 
portion II adapted to be positioned in cup- 
shaped recess 12 formed by fiange 18 and thrust 
shoulder 8« of shaft sleeve 8. The inner annu. 
lar portion 14 of thrust washer 9 is likewise thick- 
ened and is offset axially relative to thickened 
portion II. Thickened portions II and 14 are 
connected by a necked-down portion 15. 
Since outer portion II of thrust washer 9 is 
restrained in a radial direction by flange 18, the 
material forming the thrust washer is not re- 
quired fo be strong enough to maintain is shaPe 
radially. Therefore, thrust washer 9 may be 
signed with regard to its damping and force de- 
flection characteristics only. Since rubber in 
shear is very much softer than rubber when sub- 
jected to direct stress, the use of a rubber ele- 
ment having the cross-sectional configuration 
shown in the drawing is a very convenient 
method to use in obtaining these desired char- 
acteristics. Obviously flange 18 could be formed 
on bearing and thrust washer 9 could be used 
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3 
to bias wear washer I0 against thrust shoulder 
Sa, 
Thrust washer 9 normally holds wear washer 
I! in contact with shoulder 4a of the stationary 
sleeve bearing 4. When shaft 5 is rotating, the 
spiral of the rotor bars causes shaft 5 to vibrate 
axially. Because of the design of thrust washer 
9, shaft 5 encounters very little resistance to this 
vibration and vibrates to practically its full am- 
plitude with the necked-down pot,tion 15 of the 
thrust washer absorbing the vibrational forces 
in shear and at the saine rime maintaining wear 
washer continually against thrust shoulder 
This resulfs in the elimination of the vibrational 
noises due o the vibration .of wear-wash¢r 
against shoulder 4a while sufficiently restraining 
shaft 5. 
If is therefore apparent that the design of 
thrust washer 9 permifs shaft 5 to vibr, ate axia}ly 
to practically ifs full amplitude because t is ca- 
pabte of accommodating a substantial axial 
movement of the shaft without substantial varia- 
tion in fs damping and force deflection charac- 
teistics. Th.is resutts in a washer .having a verY 
low ntural frequency ,which Js neverheless ca- 
pable of supporting maximum thrst load. 
WtiIe there is illustrated and.described a par- 
ticular embodiment of .this invention, modifica- 
tions thereof v¢ill.occur to .those.skitled in the art, 
tf is to be -understeod, therefor-e, .hat this 
ention is hot to be limited to the partic.ular ar- 
rangement disclosed, and it is .inçended in the 
-appended Claire fo cover all modifications which 
-do hot .depart from the spirit and scope-of this 
invention. 
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4 
What I claim as new and desire fo secure by 
 Letters Patent of the United States is: 
In combination, a bearing member, a rotatable 
shaft seated in said bearing, a rotaable member 
5 mounted on said shaft, one of said members hav- 
ing a cup-shaped annular recess formed in 
axial end, a thrust washer surrounding said shaft 
and engaging the axial end of the other of said 
members, and a yieldab!e resI}gn.t member 
10 moulded as a unitary structure having an inner 
thickened annular portion surrounding said shaft 
.and engaging said thrust washer and an outer 
-thickened annular portion seated against the cir- 
cumferenGal wall .of said recess, said inner and 
15 pt.e_r :th).oE.ene portions being axially offset and 
connacte..d y n intermediate annular necked- 
d0wn P0r£ion, said necked-down portion being 
subjected to shear to hold said thrust washer in 
engag.eent with said other member and fo re- 
20 siliently cushion axial movement of said shaft 
and rotatable mmber wîth respect t0 .s.atd b..ear- 
ing. 
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